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clinical snippets
Patterns in 
Inflammation
Toll-like receptors (TLRs), which 
are critical for innate immune 
system activation via pattern 
recognition, are involved in the 
pathogenesis of allergic contact 
dermatitis; however, the role of 
TLR3 in skin inflammation has 
not been defined. Nakamura 
and colleagues found that 
the contact hypersensitivity 
response was lower in TLR3-
knockout mice and greater 
in TLR3 transgenic mice. 
Furthermore, TLR3 plays 
an important role in the 
enhancement of antigen-
independent skin inflammation 
in both allergic contact 
dermatitis and irritant contact 
dermatitis and functions in 
the elicitation phase of the 
response. See page 411
Safe Suppression
UVR induces 
immunosuppression in an 
antigen-specific manner, 
which is more beneficial than 
the nonspecific drug-induced 
immunosuppression; however, 
UVR also causes DNA damage. 
Bruhs and colleagues sought 
to understand the mechanism 
of  UVR activation of the aryl 
hydrocarbon receptor (AhR) 
to induce immunosuppressive 
regulatory T cells (Tregs). The 
investigators demonstrated 
that activation of the AhR 
mediates the switch of 
antigen-presenting cells from 
a stimulatory to a regulatory 
phenotype and thus induce 
Tregs, suggesting that AhR 
agonists may be useful 
for induction of specific 
immunosuppression similarly 
to UVR but without risk of 
genotoxic damage.  
See page 435
Below Sebum Level
Defects in signaling from the transmem-
brane ectodysplasin A (EDA) receptor 
underlie congenital hypohidrotic ecto-
dermal dysplasia (HED), which affects 
structures such as teeth, hair follicles, and 
cutaneous glands. Kowalczyk-Quintas 
and colleagues discovered that EDA 
receptor antibody stimulation of adult 
skin in a mouse model of X-linked HED 
was corrective for sebaceous gland func-
tion and size, stemming from increased 
proliferation of sebocyte precursors. 
These exciting results suggest that adult 
tissues retain the ability to respond to 
chronic EDA receptor therapy, offering an opportunity for treatment for this disease, 
which often causes dry skin and susceptibility to eczema. See page 359
Progressive Differentiation
RAS pathway mutations are found as germline or early somat-
ic mosaic mutations and occur in a plethora of congenital 
diseases. To delineate the pathogenesis and timing of these 
defects, Krishnaswami and colleagues activated BRAF in the 
ectoderm during embryogenesis, leading to hyperplasia and 
alterations in progressive differentiation of the embryonic 
epidermis, despite continued epidermal maturation and epi-
dermal barrier formation. MEK or BRAF inhibitors rescued 
spinous and granular keratinocyte differentiation in mouse 
skin explants, although dermal tissue was required. Overall, 
these findings indicate that congenital BRAF activation exerts its effects on the pro-
gressive differentiation of the epidermis, an important finding for developing treat-
ments for skin diseases. See page 481
Aging and Senescence
Röck and colleagues identified the 
microRNA miR-23a-3p as a regulator 
of both cellular senescence and dermal 
aging, which involves changes in the 
extracellular matrix. Additionally, miR-
23a-3p was found to bind to hyaluronan 
synthase 2 mRNA to reduce expression 
of this enzyme, which functions in the 
synthesis of hyaluronan, a prominent 
component of the extracellular matrix. 
Inhibition of hyaluronan synthesis led 
to reduced proliferation and senescence 
marker induction in young fibroblasts 
and an aged skin phenotype in mice, supporting a role for this miRNA in aging. Thus, 
inhibition of hyaluronan synthesis via miR-23a-3p may be a common mechanism of 
aging and senescence, suggesting its relevance to other organ systems. See page 369
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